Sedimentation analysis and intensity fluctuation spectroscopy have been used in conjunction with the Svedberg equation to determine the particle molecular weights of Rous sarcoma virus (Prague strain) and avian myeloblastosis virus (BAI strain). The molecular weights of these two viruses are (294 + 20) x 106 and (256 + 18) x 106, respectively. Values for the molecular weight of the RNA contained in each particle have been calculated as (5.58 + 0.5) x 106 and (5.88 + 0.5) x 106. Since the proportion of the viral RNA represented by 4 to 7S low-molecular-weight material is known, the molecular weight of the 60 to 70S genomes may be calculated to lie in the range (3.8 4 0.3 to 4.8 4 0.4) x 106 for both particles. These estimates for the molecular weight of the 60 to 70S genome are much lower than previous estimates and fall within the range of current estimates of the size of a single 35S subunit. The implications of this finding are discussed in terms of current theories for the structure of the genome of RNA tumor viruses.
The structure, size, and function of the genome of RNA tumor viruses have been the subject of many independent investigations (31, 32) . Oncornaviruses contain a genome that sediments at 60 to 70S, as well as a number of free and associated molecules of a lowermolecular-weight fraction (4 to 7S), much of which is similar to tRNA (2, 3, 6, 9, 12) . When the 60 to 70S genome is heated in solutions of low ionic strength, or incubated in the presence of agents that disrupt intermolecular hydrogen bonds, the RNA is converted to a new species that sediments at approximately 35S (9) . Electron microscope analysis (14, 18) , acrylamide gel electrophoresis (10, 11) , and sedimentation studies (9, 20) Although the subunit model has gained wide acceptance in the literature (31) , the model largely rests on the size estimates obtained for the 35S and 60 to 70S components by sedimentation in sucrose gradients (9) or migration on acrylamide-agarose gels (10, 11 iY is the partial specific volume; R is the gas constant;
T is the absolute temperature; and p is the density of water.
RESULTS
Sedimentation studies. The sedimentation coefficient (S,o,w) of RSV in TE buffer was found to be 739 + 15S (average of four runs) and that of AMV to be 619 s 13S (average of three runs). In all cases, the distribution of material throughout the cell during the entire course of the run indicated the presence of a single homogeneous component.
Determination of v. The density, and hence the partial specific volume of the virus particles, can be determined from the measured rates of sedimentation in various concentrations of heavy water by extrapolating to zero sedimenta- Fig. 1 are best-fit straight lines which intercept the x axis at density values of 1.282 g/ml for AMV and 1.266 g/ml for RSV with an error of +0.02 g/ml. The partial specific volumes for AMV and RSV are derived from the reciprocals of these intercepts and are 0.78 4 0.01 (AMV) and 0.79 ± 0.01 (RSV). Error bars of ±2% are included in Fig. 1 RNA molecular weights. The total molecular weight of RNA in each virus can be determined from the known proportion of RNA by weight of RSV (23) and AMV (4, 29) , and the molecular weight of the intact particle ( Table  2 ). It is evident that the two viruses have very similar total RNA mol wt of 5.6 x 106 (RSV) and 5.9 x 106 (AMV). To estimate the molecular weight of the 60 to 70S genome, it is necessary to know the proportion of low-molecularweight RNA in the particle. Unfortunately this is not known accurately, but maximum and minimum estimates are listed in Table 2 together with an average value taken from the literature. The corresponding maximum, minimum, and average size estimates of the genome are included in the table together with their errors that have been calculated from the error in the (27) , whereas the measured diffusion coefficient of RSV agrees with a previous measurement performed on a different preparation of the same virus (15) . The measured, partial specific volume of AMV agrees within experimental error with a previous estimate (27) . The error in our calculated value for the total RNA content per particle is more difficult to estimate reliably, as it involves the error in the measured percentage of RNA of the particles. For AMV, two independent measurements of the percentage of RNA have given results within 5% of the mean (4, 29) , whereas from repeated determinations on the same batch of virus, Bonar and Beard (4) estimated the error in their value to be less than 4%. We have assumed an error of ±5% in the percentage of RNA content of the two viruses. In combination with the error in the total molecular weight of the particle, an error in the calculated total RNA content of ±8.5% is obtained. Our data therefore indicate that the total RNA molecular weight per particle must be approximately half the widely accepted value of 1.0 x 107 to 1.2 x 107 (31, 32) .
The error in the deduced molecular weight of the 60 to 70S genome is larger than that of the total RNA content, since an additional uncertainty is introduced by the value used for the amount of low-molecular-weight (4 to 7S) RNA that is present within the particle. Published estimates of the proportion of low-molecularweight RNA per particle permit a range in the deduced size of the genome to be calculated. line with previous estimates, it would be necessary to assume that particles lacking nucleic acid account for more than 50% of the total particles in any preparation. Although we regard this to be an unlikely possibility, this point will only be resolved by further work involving direct biophysical measurements of the molecular weight of the viral genome.
The possibility that the oncornavirus genome consists of a single polynucleotide chain corresponding to a single 35S subunit is in conflict with a number of other experimental observations (31, 32) . It is worth noting, however, that such a model would be supported by the known single-hit inactivation kinetics of RNA tumor viruses (32) , and would also have the effect of bringing the size of the oncornavirus genome into line with those of other membrane enclosed viruses, such as Sendai and Newcastle disease viruses that have a genome size of (5.2 to 5.6) x 106 daltons (19) .
